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tetraglucosideAbstract Three new terpenic constituents characterized as 3,7,11,15-tetramethyl hexadecanyl 60-
methyl hept-50-enyl ether (phytyl iso-octyl ether) (1), 2,6,10,14,18-pentamethylnonadecanoyl-b-D-
glucopyranosyl-(2ﬁ 1)-b-D-glucopyranosyl-(2ﬁ 1)-b-D-glucopyranoside (procerasesterterpenoyl
triglucoside) (3) and 3,7,11,15 tetramethylhexadecanoyl-b-D-glucopyranosyl-(2ﬁ 1)-b-D-glucopyr-
anosyl-(2ﬁ 1)-b-D-glucopyranosyl(2ﬁ 1)-b-D-glucofuranoside (dihydrophytoyl tetraglucoside)
(4) have been isolated for the ﬁrst time from the roots of Calotropis procera (Ait.) R. Br. (Asclepi-
adaceae) along with the known compound 1,2-dihexadecanoyl-3-phosphatyl glycerol (2). The struc-
tures of all these phytoconstituents have been established by spectral data analysis and chemical
reactions.
ª 2011 Production and hosting by Elsevier B.V. on behalf of King Saud University.D license.1. Introduction
Calotropis procera (Ait.) R. Br. (Asclepiadaceae), known as
Apple of Sodom, Milkweed or Swallow-wort, is a small,
hardy, pubescent, evergreen, erect and compact shrub, up to
4.5 m high, covered with cottony tomentum. All parts of the
plant exudate copious milky sap when cut. It is distributed
in Afghanistan, Burkina Faso, Cameroon, Colombia, Venezu-
ela, Egypt and other African countries, Israel, Iran, Iraq,Oman, Saudi Arabia, Yemen, south eastern Asia including In-
dia, Pakistan, Thailand, Vietnam and Indochina and Morocco
mainly in drier and warm regions up to 1050 m altitude on
coarse, sandy and alkaline soils. It is drought resistant, salt-
tolerant, to a relatively high degree is quickly established as
a weed along roadsides, lagoon edges and in overgrazed native
pastures. Its growth is luxuriant on rubbish heaps, waste or
fallow lands, along roadsides, sea shores the river banks
(Anonymous, 1992). The root is cylindrical, branched, curved,
light, woody and grayish white. It resembles the root of Ceph-
aelis ipecacuanha (Broter) A. Richard (family Rubiaceae) in
action and is substituted for it. The roots are alterative, anthel-
mintic, depurative, diaphoretic, emetic, expectorant, febrifuge
and purgative; used to treat anasarca, asthma, ascites, bron-
chitis, cough, cutaneous diseases, intestinal worms, leprosy
and eczema (Warrier et al., 1994; Mhaskar et al., 2000). The
root powder promotes gastric secretion; fresh root is used as
tooth brush to cure toothache (Anonymous, 1992). A root
60 A. Mittal, M. Alipaste mixed with the leaves of Ocimum sanctum is taken orally
to relieve menorrhagia (John, 2001). Cardenolides (Malik,
1979; Van Quaquebeke et al., 2005), ﬂavone glycoside (Lal
et al., 1985), pentacyclic triterpenoids (Gupta et al., 1996;
Khan et al., 1988; Ansari and Ali, 1999, 2000, 2001; Alam
and Ali, 2009), sterols (Lal et al., 1985; Khan and Malik,
1989), fatty acids (Malik, 1979) and norditerpenyl ester
(Ansari and Ali, 2001) have been reported from the roots. This
manuscript describes the isolation and characterization of new
terpenic ether and glucosides along with a glyceride from the
roots of
C. procera collected from the arid region of Rajasthan.2. Experimental
2.1. General experimental procedures
Melting points were measured on a thermoelectrically oper-
ated Perﬁt apparatus and are uncorrected. UV spectra were
determined on Shimadzu-120 double beam spectrophotometer
with methanol as a solvent. IR spectra were recorded in KBr
pellet on Shimadzu FTIR-8400 spectrophotometer. 1H NMR
(300 MHz) and 13C NMR (75 MHz) spectra were scanned by
Bruker spectrospin NMR instrument, using TMS as the inter-
nal standard. FAB mass spectra were recorded on a Jeol D-300
instrument. For column chromatography, silica gel (60–120
mesh, Merck, Mumbai, India) was used and thin-layer chro-
matography was performed on silica gel G coated TLC plates
(Merck, Mumbai, India). The percentage yields of the isolated
compounds were calculated on the basis of dried plant material
(2 kg) taken for extraction.
2.2. Plant material
The roots of C. procera were collected from waste ground of,
Jaipur, Rajasthan, and identiﬁed by Prof. M.P. Sharma, tax-
onomist, Department of Botany, Faculty of Science, Jamia
Hamdard, New Delhi. A voucher specimen (No. PRL/JH/
08/32) is deposited in the herbarium of the Faculty of Phar-
macy, Jamia Hamdard, New Delhi.
2.3. Extraction and isolation
The air-dried roots (2 kg) of C. procera were coarsely pow-
dered and extracted exhaustively in a Soxhlet apparatus with
methanol for 72 h. The methanolic extract was concentrated
under reduced pressure to obtain a dark brown viscous mass
(210 g). The extract (150 g) was dissolved in methanol
(250 ml) and adsorbed on silica gel (200 g, 60–120 mesh) for
column chromatography. The slurry was air dried and chro-
matographed over a column (dia 6 cm) packed with silica gel
(1.5 kg) in petroleum ether. The column was eluted succes-
sively with petroleum ether, mixtures of petroleum ether and
chloroform (9:1, 3:1, 1:1, and 1:3), pure chloroform and ﬁnally
mixtures of chloroform and methanol (99:1, 97:3, 95:5, 92:8,
9:1, 3:1, 1:1, 1:3). Various fractions were collected separately
and matched by TLC to check homogeneity. Similar fractions
having same Rf values were combined and crystallized. The
isolated compounds were recrystallized to get the pure
compounds.2.4. Phytyl iso-octyl ether (1)
Elution of the column with petroleum ether–chloroform (1:3)
(fractions 1–30) gave colourless semi-solid mass of 1, 25 mg
(0.022% yield), Rf: 0.70 (CHCl3); UV kmax (MeOH): 207 nm
(loge 4.1); IR Vmax (KBr): 2961, 2927, 2854, 1635. 1443,
1381, 1264, 1072, 966, 927 cm1; 1H NMR (CDCl3): d 5.05
(2H, m, H-50), 3.47 (2H, t, J= 6.5 Hz, H2-10), 3.16 (1H, d,
J= 5.1 Hz, H2-1a), 3.12 (2H, d, J= 5.1 Hz, H2-1b), 2.60
(2H, m, H2-4
0), 1.59 (3H, brs, Me-70), 1.54 (3H, brs, Me-80),
1.26 (3H, d, J= 6.3 Hz, Me-16), 1.20 (3H, d, J= 6.3 Hz,
Me-20), 1.13 (3H, d, J= 5.9 Hz, Me-17), 0.99 (3H, d,
J= 6.5 Hz, Me-18), 0.97 (3H, d, J= 6.3 Hz, Me-19); 13C
NMR (CDCl3): 61.72 (C-1), 47.79 (C-2), 43.26 (C-3), 37.41
(C-4), 35.22 (C-5), 34.73 (C-6), 41.03 (C-7), 34.03 (C-8),
33.51 (C-9), 32.34 (C-10), 40.68 (C-11), 31.59 (C-12), 29.36
(C-13), 26.71 (C-14), 25.23 (C-15), 10.69 (C-16), 22.40 (C-
17), 21.90 (C-18), 13.95 (C-19), 9.54 (C-20), 63.33 (C-10),
50.02 (C-20), 24.66 (C-30), 56.01 (C-40), 113.91 (C-50), 138.84
(C-60), 22.83 (C-70), 24.09 (C-80); +ve FAB ms m/z (rel. int):
409 [M+H]+ (C28H57O) (58.9), 111 (71.6).
2.5. 1,2-Dihexadecanoyl-3-phosphatyl glycerol (2)
Elution of the column with chloroform–methanol (99:1) (frac-
tions 31–45) yielded colourless semisolid mass of 2, puriﬁed by
TLC chloroform–methanol (23:2), 25 mg (0.022% yield), Rf:
0.40 (CHCl3–MeOH, 23:2); IR Vmax (KBr): 3430, 1746,
1647, cm1; +ve FAB MS m/z (rel. int.) 649 [M+H]+
(C35H70O8P) (6.2).
2.6. Procerasesterterpenoyl triglucoside (3)
Elution of the column with chloroform–methanol (3:1) (frac-
tions 46–54) yielded colourless crystals of 3, recrystallized from
methanol, 35 mg (0.031% yield), Rf: 0.8 (chloroform–metha-
nol, 4:1); m.p. 237–238 C; IR Vmax (KBr): 3515, 3460, 3354,
3280, 2929, 2845, 1725, 1617, 1399, 1226, 1033 cm1; 1H
NMR (DMSO-d6): 5.29 (1H, d, J= 7.3 Hz, H-1
00), 5.16 (1H,
d, J= 7.1 Hz, H-100), 4.92 (1H, d, J= 7.2 Hz, H-1000), 4.86
(1H, m, H-50), 4.72 (1H, m, H-500), 4.46 (1H, m, H-5000), 4.13
(1H, m, H-20), 4.03 (1H, dd, J= 6.3, 7.1 Hz, H-200), 3.87
(1H, m, H-2000), 3.85 – 3.55 (6H, m, H-30, H-40, H-300, H-400,
H-3000, H-4000), 3.21 (2H, brs, H2-60), 3.14 (2H, brs, H2-600),
3.10 (2H, brs, H2-6
000); 2.91 (1H, m, H-2), 2.70 (1H, m, H-7),
2.25 (1H, m, H-10), 1.94 (1H, m, H-14), 1.63 (2H, m, H-18),
2.48 – 1.32 (24 H, m, 12 · CH2), 1.30 (3H, d, J= 5.9 Hz,
Me-24), 1.28 (3H, d, J= 6.3 Hz, Me-19), 1.21 (3H, d,
J= 6.3 Hz, Me-20), 1.10 (3H, d, J= 6.1 Hz, Me-21), 1.08
(3H, d, J= 6.0 Hz, Me-22), 0.82 (3H, d, J= 6.5 Hz, Me-
23); 13C NMR (DMSO-d6): d 174.06 (C-1), 53.18 (C-2),
35.16 (C-3), 33.21 (C-4), 31.25 (C-5), 52.20 (C-6), 29.36 (C-
7), 29.29 (C-8), 29.16 (C-9), 48.61 (C-10), 29.27 (C-11), 25.87
(C-12), 29.75 (C-13), 46.85 (C-14), 29.35 (C-15), 26.85 (C-
16), 25.87 (C-17), 42.45 (C-18), 22.83 (C-19), 24.98 (C-20),
21.50 (C-21), 18.41 (C-22), 22.15 (C-23), 18.67 (C-24), 103.89
(C-10), 75.15 (C-20), 73.07 (C-30), 70.31 (C-40), 77.06 (C-50),
62.51 (C-60), 93.45 (C-100), 74.83 (C-200), 71.79 (C-300), 70.36
(C-400), 77.02 (C-500), 60.88 (C-600), 92.05 (C-1000), 74.70 (C-2000),
70.69 (C-3000), 70.13 (C-4000), 76.05 (C-5000), 60.93 (C-6000); +ve
FAB MS m/z (rel. int.): 854 [M]+ (C42H78O17) (4.8), 351
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85 (26.0).
Hydrolysis of 3 Compound (3) (10 mg) was dissolved in
ethanol (5 ml), dil. HCl (2 ml) added and the reaction mixture
heated for 1 h on a steam bath. The solvent was removed un-
der reduced pressure and the residue was dissolved in chloro-
form to isolated norsesterterpenoic acid, m.p. 160–161 C.
The residue after extraction with chloroform was dissolved
in water and chromatographed over silica gel TLC plate with
standard sample of D-glucose using n-butanol–acetic acid–
water 4:1:5 (top layer), Rf: 0.12, co-TLC comparable.
2.7. Dihydrophytoyl tetraglucoside (4)
Elution of the column with chloroform–methanol (3:2) (frac-
tions 55–67) mixture afforded colourless crystals of 4, recrys-
tallized from methanol, 45 mg (0.040% yield), Rf: 0.4
(CHCl3–MeOH, 13:7); m.p. 256–257 C; UV kmax (MeOH):
206 nm (log e 4.1); IR Vmax (KBr): 3510, 3465, 3369, 3250,
2928, 2854, 1725, 1626, 1410, 1265, 1048, 954, 722 cm1; 1H
NMR (DMSO-d6): d 5.16 (1H, d, J= 7.1 Hz, H-10), 5.03
(1H, d, J= 7.2 Hz, H-100), 4.86 (2H, d, J= 7.0 Hz, H-1000,
H-100 00), 4.10 (1H, m, H-50), 4.06 (1H, m, H-500), 4.03 (1H, m,
H-5000), 3.87 (1H, dd, J= 7.1, 8.4 Hz, H-20), 3.85 (1H, m, H-
200), 3.79 (1H, m, H-2000), 3.71 (1H, m, H-200 00), 3.68–3.39 (7H,
m, H-30, H-40, H-300, H-400, H-3000, H-4000, H-300 00), 3.22 (2H,
brs, H2-5
00 00), 3.12 (2H, brs, H2-600 00), 3.10 (4H, brs, H2-600, H2-
6000), 3.08 (2H, brs, H2-60); 2.75 (2H, t, J= 5.1 Hz, H2-2),
2.35 (1H, m, H-3), 2.48 – 1.26 (20 H, m, H-7, H-11,
9 · CH2), 1.17 (6H, d, J= 6.3 Hz, Me-16, Me-20), 1.11 (3H,
d, J= 6.6 Hz, Me-19), 0.79 (3H, d, J= 6.5 Hz, Me-17), 0.65
(3H, d, J= 6.3 Hz, Me-18); 13C NMR (DMSO-d6): 174.47
(C-1), 55.35 (C-2), 53.40 (C-3), 28.16 (C-4), 29.15 (C-5),
29.12 (C-6), 48.76 (C-7), 29.20 (C-8), 34.51 (C-9), 33.87 (C-
10),45.12 (C-11), 31.06 (C-12), 30.76 (C-13), 31.03 (C-14),
42.16 (C-15), 25.28 (C-16), 18.46 (C-17), 22.70 (C-18), 23.46
(C-19), 25.28 (C-20), 104.16 (C-10), 75.13 (C-20), 72.96 (C-30),
67.18 (C-40), 77.41 (C-50), 60.92 (C-60), 93.24 (C-100), 75.04
(C-200), 72.96 (C-300), 66.17 (C-400), 77.39 (C-500), 60.96 (C-600),
91.94 (C-1000), 74.48 (C-2000), 72.94 (C-3000), 70.32 (C-4000), 77.37
(C-5000), 60.89 (C-6000), 93.24 (C-100 00), 74.45 (C-200 00), 71.75 (C-
300 00), 82.62 (C-400 00), 63.07 (C-500 00), 62.34 (C-600 00); +ve FAB
MS m/z (rel. int.): 960 [M]+ (C44H80O22,) (1.3), 665 (12.3),
503 (21.9), 485 (27.1),305 (16.8), 295 (19.7), 267 (18.1), 225
(22.0), 183 (35.2), 180 (26.4), 155 (65.8).3. Results and discussion
Compound 1, designated as phytyl iso-octyl ether, was obtained
as a colourless semi-solid mass from petroleum ether–chloro-
form (1:3) eluants. Its IR spectrum displayed absorption band
for unsaturation at 1635 cm1. On the basis of 13C NMR and
FAB mass spectra, the molecular weight of 1 has been deter-
mined at m/z 409 [M+H]+ consistent with the molecular for-
mula of a diterpenic ether, C28H57O. The prominent ion peak
appearing at m/z 111 [(CH3)2 C‚CH(CH2)4]
+ suggested link-
age of isooctenyl group to phytyloxy chain. The 1H NMR spec-
trum of 1 exhibited two one-proton doublets at d 3.16
(J= 5.1 Hz) and 3.12 (J= 5.1 Hz) assigned the oxygenated
methylene H2-1 protons. A two-proton triplet at d 3.47
(J= 6.5 Hz) was ascribed to oxygenated methylene H2-1
0 pro-tons. A one-proton multiplet at d 5.05 was accounted to vinylic
H-50 proton. Two three-proton broad signals at d 1.59 and 1.54
were associated with C-70 and C-80 methyl protons attached to
the vinylic C-60 carbon. Five doublets at d 1.26 (J= 6.3 Hz),
1.13 (J= 5.9 Hz), 0.99 (J= 6.5 Hz), 0.97 (J= 6.3 Hz) and
1.20 (J= 6.3 Hz) were accounted to secondary C-16, C-17,
C-18, C-19 and C-20 methyl protons, respectively. The remain-
ing methine and methylene protons resonated between d 2.23
and 1.47. The 13C NMR spectrum of 1 showed signals for
vinylic carbons at d 113.91 (C-50) and 138.84 (C-60), oxygenated
methylene carbons at d 61.72 (C-1) and 63.33 (C-10) and methyl
carbons at d 10.69 (C-16), 22.40 (C-17), 21.90 (C-18), 13.95 (C-
19), 9.54 (C-20), 22.83 (C-70) and 24.09 (C-80). The remaining
methine and methylene carbons resonated between d 56.01
and 24.66. The 1H and 13C NMR spectral data of 1 were com-
pared with the related acyclic terpenic compounds (Ahmad
et al., 2011; Ali, 2001). The 1H-1H COSY spectrum of 1 showed
correlations of H2-1 with H2-2, H-3 and H2-1
0; H-50 with H2-40,
H3-7
0 and H3-80; and H3-16 with H-15, H2-14 and H3-20. The
HMBC spectrum of 1 exhibited interactions of C-1 with H2-2,
H-3 and H2-1
0; C-15 with H3-16, H3-20 and H2-14; and C-60
with H2-4
0, H-50, H3-70 and H3-80. On the basis of spectral data
analysis, the structure of 1 has been established as 3, 7, 11, 15-
tetramethyl hexadecanyl 60-methyl hept-50-enyl ether. This is a
new ether derivative isolated from C. procera (see Fig. 1).
Compound 2 was a glyceride phosphate characterized as
1,2-dihexadecanoyl-3-phosphatyl glycerol on the basis of its
spectral data analysis.
Compound 3, named procerasesterterpenoyl triglucoside,
was obtained as a colourless crystalline mass from chloro-
form–methanol (3:1) eluants. It responded positively to glyco-
sidic tests. Its IR spectrum exhibited distinctive absorption
bands for hydroxyl groups (3515, 3460, 3354, 3280 cm1)
and ester function (1725 cm1). On the basis of FAB mass
and 13C NMR spectra, the molecular weight of 3 was estab-
lished at m/z, 854 consistent with the molecular formula of a
norsesterterpenoyl triglycoside, C42H78O17. It indicated four
double bond equivalents, three of them were adjusted in the
triglycosidic unit and the remaining one in the ester group.
The ion fragments arising at m/z 85 [C14–C15 ﬁssion,
C6H13]
+, 155 [C10–C11 ﬁssion, C11H23]
+, 183 [C8–C9 ﬁssion,
C13H27]
+, 323 [C1–C2 ﬁssion, C23H47]
+ and 351 [CO–O ﬁs-
sion, C24H47O]
+ indicated that a C24-norsesterterpenoyl unit
was attached to the glycosidic unit. The ion fragments generat-
ing at m/z 163 [C6H11O5]
+ and 179 [C6H11O6]
+ suggested
location of glucose unit at the terminal of the glycosidic unit.
The 1H NMR spectrum of 3 exhibited three one-proton dou-
blets at d 5.29 (J= 7.3 Hz), 5.16 (J= 7.1 Hz) and at d 4.92
(J= 7.2 Hz) assigned to anomeric H-10, H-100 and H-1000 pro-
tons, respectively. The other sugar protons appeared from d
4.86 to d 3.10. A one-proton multiplet at d 2.91 was ascribed
to methine H-2 proton adjacent to the ester group. Six three-
proton doublets at d 1.28 (J= 6.3 Hz), 1.21 (J= 6.3 Hz),
1.10 (J= 6.1 Hz), 1.08 (J= 6.0 Hz), 0.82 (J= 6.5 Hz) and
1.30 (J= 5.9 Hz) were accounted to secondary C-19, C-20,
C-21, C-22, C-23 and C-24 methyl protons, respectively, all at-
tached to saturated carbons. The remaining methine and meth-
ylene protons resonated from d 2.48 to 1.32. The 13C NMR
spectrum of 3 showed signals for 42 carbons and the important
signals appeared for the ester carbon at d 174.06 (C-1),
anomeric carbons at d 103.89 (C-10), 93.45 (C-100) and 92.05
(C-1000), other sugar carbons from d 77.06 to 60.88 and methyl
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Figure 1 Chemical structures of compound 1–4.
62 A. Mittal, M. Alicarbons between d 22.83 and 18.67. The presence of H-20 and
H-200 deshielded signals at d 4.13 (m) and 4.03 (dd, J= 3.3,
7.1 Hz) in the 1H NMR spectrum and C-20 and C-200 carbon
signals in the downﬁeld region at d 75.15 and 74.83, respec-
tively, suggested 2ﬁ 1 linkage of the sugar units. The 1H-1H
COSY spectrum of 3 showed correlations of H-2 with H2-3
and H3-20; H-18 with H2-17, H3-19 and H3-24; H-2
0 with H-10, H-30 and H-100; and H-1000 with H-200, H-3000 and H-4000. The
HMBC spectrum of 3 exhibited interactions of C-1 with H-2,
H3-20 and H-1
0; C-20 with H-10, H-20 and H-100; and C-1000 with
H-200, H-2000 and H-3000. Acid hydrolysis of 3 yielded D-glucose.
Based on the foregoing discussion, the structure of 3 has been
formulated as 2,6,10,14,18-pentamethylnonadecanoyl-b-D-glu-
copyranosyl-(2ﬁ 1)-b-D-glucopyranosyl-(2ﬁ 1)-b-D-glucopy-
Acyclic diterpenic constituents from the roots of Calotropis procera (Ait.) R. Br. 63ranoside. It is a new norsesterterpenoic acid triglucoside iso-
lated from a natural source for the ﬁrst time.
Compound 4, named dihydrophytoyl tetraglucoside, was
obtained as a colourless crystalline mass from chloroform–
methanol (3:2) eluants. It responded positively to glycosidic
tests. Its IR spectrum showed characteristic absorption bands
for hydroxyl groups (3510, 3465, 3369, 3250 cm1) and ester
function (1725 cm1). On the basis of FAB mass and 13C
NMR spectra, its molecular weight was determined at m/z
960 consistent with the molecular formula of a diterpenic tet-
raglycoside C44H80O22. It indicated ﬁve double bond equiva-
lents, four of them were adjusted in the glycosidic units and
the remaining one in the ester group. The important ion peaks
arising at m/z 155 [C7–C8 ﬁssion]
+, 183 [C6–C7 ﬁssion]
+, 225
[C3–C4 ﬁssion]
+, 267 [C1–C2 ﬁssion]
+ and 295 [CO–O ﬁs-
sion]+ suggested the attachment of C20-saturated molecule to
the glycosidic chain. The ion fragments generating at m/z
180 [C6H12O6]
+, 665 [M-295]+, 503 [C6H11O5–C6H10O5–
C6H10O6]
+, 485 [665–C6H12O6]
+ and 305 [485–C6H12O6]
+
indicated tetraglycosidic nature of the molecule. The 1H
NMR spectrum of 4 displayed two one-proton doublets at d
5.16 (J= 7.1 Hz), 5.03 (J= 7.2 Hz), and a two-proton dou-
blet at 4.86 (J= 7.0 Hz) assigned to anomeric H-10, H-100,
and to H-1000 and H-100 00 protons, respectively. The other sugar
protons resonated from d 4.15 to 3.10. Two one-proton broad
signals at d 2.76 and 2.74 were ascribed to methylene H2-2 pro-
tons adjacent to the ester function. A six-proton doublet at d
1.17 (J= 6.3) was attributed to C-16 and C-20 secondary
methyl protons. Three doublets at d 0.79 (J= 6.5 Hz), 0.65
(J= 6.3 Hz) and 1.11 (J= 6.6 Hz), all integrated for three
protons each, were accounted to secondary C-17, C-18 and
C-19 methyl protons, respectively. The remaining methine
and methylene protons appeared from d 2.48 to 1.26. The
13C NMR spectrum of 4 showed the presence of 44 carbon sig-
nals and the important signals appeared for ester carbon at d
174.47 (C-1), anomeric carbons at d 104.16 (C-10), 93.24 (C-
100), 91.94 (C-1000) and 93.24 (C-100 00), other sugar carbons from
d 82.62 to 60.89 and methyl carbons between d 25.28 and
18.46. The presence of oxygenated methine proton signals as
a double doublet at d 3.87 (J= 8.4, 7.1 Hz, H-20) and as mul-
tiplets at d 3.79 (H-200) and 3.85 and their carbons signals at d
75.13 (C-20), 75.04 8(C-200) and 74.48 (C-2000) in the downﬁeld
region suggested 2ﬁ 1 linkage of the sugar units. The appear-
ance of C-400 00 signal in the deshielded region at d 82.62 sup-
ported glucofuranoside nature of one of the sugar unit
present in the terminal position. The 1H and 13C NMR
spectral data of 4 were compared with the related terpenic
compounds (Chung et al., 2005; Ali, 2001). The 1H-1H COSY
spectrum of 4 showed correlations of H-3 with H2-2, H2-4 and
H3-17; H-2
0 with H-10, H-30 and H-100; H-100 with H-20, H-200
and H-300; and H-100 00 with H-2000 and H-200 00. The HMBC
spectrum of 4 exhibited interactions of C-1 with H2-2, H-3,
H3-17 and H-1
0; C-100 with H-20, H-200 and H-300; C-2000
with H-1000, H-3000 and H-100 00; and C-400 00 with H-200 00, H-300 00,
H2-5
00 00 and H-600 00. Acid hydrolysis of 4 yielded dihydrophytoic
acid and D-glucose. On the basis of spectral data analysis and
chemical reactions, the structure of 4 has been established as
3,7,11,15-tetramethylhexadecanoyl-b-D-glucopyranosyl-(2ﬁ 1)-
b-D-glucopyranosyl-(2ﬁ 1)-b-D-glucopyranosyl(2ﬁ 1)-b-
D-glucofuranoside. This is a new diterpenic tetraglucoside
isolated from a natural source for the ﬁrst time.4. Conclusion
The present work characterized di- and sesterterpenic con-
stituents isolated from the roots of C. procera. These phyto-
constituents may contribute to the medicinal properties of
the drug.Acknowledgements
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